It may seem unfortunate that so long a time has elapsed between the patient's death (1938) and the publication of this report. In those days hormonal assay was much less advanced than now, and the patient's unexpected death prevented much being done. Further, the war caused the matter to be set aside, not to be taken up again for more than a decade. However, so much of relevance has been learnt since those days that perhaps the case is even more interesting now than it was then.
Anorexia nervosa is seldom fatal, so there are few necropsy reports in the literature. The case reported here is of interest partly because it came to necropsy, and partly because the necropsy findings have a bearing on the question, much discussed in the literature, whether hypopituitarism may result from the inanition of anorexia nervosa.
It may seem unfortunate that so long a time has elapsed between the patient's death (1938) and the publication of this report. In those days hormonal assay was much less advanced than now, and the patient's unexpected death prevented much being done. Further, the war caused the matter to be set aside, not to be taken up again for more than a decade. However, so much of relevance has been learnt since those days that perhaps the case is even more interesting now than it was then.
Case Report
The patient, K On her first admission, to the London Hospital in 1935, examination showed an extremely wasted girl. There was no abnormal pigmentation. The pulse was 60, blood pressure 90/70-106/70 mm. Hg. The heart, lungs, and central nervous system were normal. On pelvic examination the ovaries were not felt, and the uterus was reduced to the thickness of an index finger.
The blood count was within normal limits. The plasma protein was reduced to 5 g./100 ml., serum calcium was 10.5 mg./ 100 ml. Two glucose tolerance curves were done. The first showed a fasting level of 80 mg./ 100 ml., followed by 115 mg. at 30 minutes and 115 mg. again at 60 minutes. The second curve began at 77 mg./100 ml., fasting level, followed by 220, 190, 220, and 180 mg. at half-hour intervals. There was no glycosuria. Radiographs of the chest and long bones were normal. The B.M.R. on two occasions was 67% and 85% of normal.
On her second admission to hospital, to Willesden General Hospital in 1938, she was described by the house-surgeon as "skin and bones." Her skin was dry, scaly, and pallid, and puffy under the eyes and over the ankles. The scalp hair was brown, coarse, and dry; the eyebrows were well defined; pubic and axillary hair was present but somewhat scanty. Heart sounds were normal; the pulse was 60, the blood pressure 104/62 mm. Hg.
She was bright and alert. There was no indication on March 7, after three days in hospital, of any immediate danger to life. However, at 6.30 a.m. the next morning the nurse could not rouse her; at 8 a.m. it was realized that she was in coma. She died soon after. Clinically it seemed that she was in hypoglycaemic coma. (A sample of blood taken at necropsy contained no sugar.)
Diagnosis.-Clinically, there seems no doubt that the diagnosis of anorexia nervosa was accurate, and the case rather typical.
In spite of considerable emaciation, she manifested great activity and restlessness, in contrast to the apathy and inertia of Simmonds's disease. No sugar was found. (Three control tests were done on other cases, the samples being taken six, nine, and 17 hours after death; the blood sugar was 36, 122, and 33 mg. per 100 ml. respectively). The non-protein nitrogen was 64 mg. per 100 ml., the total protein 5.16 mg., and the blood chloride 383 mg. per 100 ml.
Histological Findings Pituitary.-It was obvious from haematoxylin and eosin sections that the gland was abnormal. Nearly all cells showed faint eosinophilia; lightly staining granules were visible with the 1/12 in. objective. There was no scarring.
The gland was treated on the lines indicated by Crooke and Russell (1935) . In view of the histological abnormality of this pituitary every section was stained in exact parallel with a normal control (Figs. 1 and 2).
The glandular cells fell into four groups. One group was of cells containing fuchsinophil (mean of 24 measurements). The zona glomerulosa and zona reticularis in particular were very narrow, their component cells often atrophic, with pyknotic nuclei. In some places these zones had almost or altogether disappeared ; where this was the case the zona fasciculata was especially thin, though this zone was everywhere the least atrophic of the three. The capsule of the gland was generally thicker than normal, and most thickened where the cortex was most thinned. Collagen fibres were present in excess among the cells of the zona reticularis, and pigment in these cells was scanty. The medulla was normal.
Ovaries.-The cortex was very thin. There were a few old corpora alba. A small number of primordial follicles were found; no follicle showed the slightest degree of maturation.
Myometrium.-There was great atrophy of the muscle fibres.
Liver.-The lobules and the cells were small. A large amount of iron-containing pigment was present, some in the liver cells, some in the Kuppfer cells. There was no cirrhosis.
Spleen.-The most striking change was the great amount of iron-containing pigment, some of which was loose in the connective tissue of the sinusoidal walls, some in histiocyte-like cells scattered through the pulp. The sinusoids were moderately dilated and were lined by low epithelium-like cells: there was increased connective tissue in their walls. The Malpighian bodies were very small.
Pancreas.-The islets appeared small and scanty. Most of the islet cells were small, but otherwise appeared normal.
The exocrine cells appeared normal apart from being rather small. Heart-The general picture was that of brown atrophy.
Stomach.-The mucosa was thin but histologically normal. The lymphoid follicles were very scanty and small.
Tonsils and Lymph Glands.-The amount of lymphoid tissue was remarkably small; only a few of the very small follicles had germ centres, and these too were very small. The sinusoids were dilated.
Kidneys.-There was much congestion. The glomeruli and tubular epithelial cells appeared smaller than normal. The kidneys were otherwise normal.
Discusson
Conflict of Views.-In the literature, much discussion is devoted to the relationship, if there is one, between anorexia nervosa and Simmonds's disease. Many conflicting statements are made, many conflicting opinions expressed. Some say "there is no reason to believe that pituitary deficiency exists in anorexia nervosa" (McCullagh and Tupper, 1940) . Others-more numeroussay that hypopituitarism may occur in anorexia nervosa. Of these, some consider the hypopituitarism the result of inanition (Decourt and Michard, 1949; Stephens, 1941; Loeper and Sainton, 1937) ; others regard the hypopituitarism as of psychological or emotional origin (Sheldon, 1937; Spence, 1939; Querido, 1949; Bartels, 1946) ; others, such as Schermann (1947) It is proper to emphasize that anorexia nervosa is a disease of psychological origin, while Simmonds's disease is the result of destruction of the pituitary. This is a basic and essential difference, which might be expected to settle the problem, if only at necropsy. Although Escamilla and Lisser (1942) , in an exhaustive analysis of the literature on Simmonds's disease, found themselves obliged to distinguish two small exceptional groups of cases (one with pituitary destruction but no typical clinical picture, the other with the typical clinical picture but an apparently normal pituitary at necropsy), many authors seem to think that as a rule there should be no confusion clinically or pathologically. It seems wrong to say, for example, that " anorexia nervosa is an attenuated form of Simmonds's disease"; and it seems advisable that such expressions as "functional Simmonds's disease" be avoided. (Gull's original name of " hysteric apepsia " (1868) is nearer the truth; nearer even than " anorexia nervosa," for, in his detailed description (1874), Gull said he thought anorexia nervosa was due to " a failure of the powers of the gastric branches of the pneumogastric nerve.") Can Inaition Cause Hypopituitarism ?-There remains the question of whether or not hypopituitarism may arise in the course of anorexia nervosa as a result of inanition. It is certain that such hypopituitarism, if it does occur, is reversible, for most patients recover more or less completely when they resume a normal diet after simple persuasion or other forms of psychotherapy (Bond, 1949; Brosin, 1941 ; Clow, 1932; Hurst, 1939; Lorand, 1943; Palmer, 1939; Pardee, 1941; Parker, 1940; Roch and Monnier, 1941; Venables, 1930) .
Evidence from Inaniton in Man.-Berkman (1930 , studying the Mayo Clinic's cases from 1917 onwards, said in the later paper that the laboratory tests showed severe insufficiency of the anterior pituitary function. Querido (1949) took a similar view on the basis of the hormone analyses he had gathered from the literature. Davis (1939) found that endocrine therapy was ineffective; but that does not prove there was no endocrine hypofunction.
The evidence from human starvation is conflicting. Harris (1919) quotes Rubinato (1914) as saying that in pellagra the chromophil cells of the pituitary are atrophied and crowded together (by which he might have meant they were degranulated), but he also quotes Rossi (1913) (1935, 1937) Sainton, 1937) reported atrophy of thyroid and adrenals, and lack of follicle ripening in the ovaries. As to the gonads and their function, it is sometimes thought (Repetto et al., 1947) that amenorrhoea is a sign of hypopituitarism, but the amenorrhoea often comes on early in the disease (Hubble, 1952 , and other writers); in the present case it was almost the first event. Sydenham (1946) , telling of women prisoners in Japanese hands in Hong Kong in the last war, says that amenorrhoea was the rule during the first few months, but that menstruation was re-established and maintained during three years of semistarvation. Temporary amenorrhoea following an emotional upset or change of surroundings is very common among adolescents.
Evidence from Inanition in Animals.-A great amount of experimental work on animals has been done, with some bearing on this problem. Degranulation and atrophy of chromophil cells in the pituitary was observed in rats deficient in vitamin E (Barrie, 1937) and in starvation (Jackson, 1917; Werner, 1939; Mulinos and Pomerantz, 1940) . Werner (1939) 
